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TSMC-02-420 

The following four U.S. Patents describe a composite 
optical measurement system that involves internal calibration 
as well as n and k measurements of single layer or multi -layer 
film stacks: 

1) U.S. Patent 5,798,837 to Aspnes et al . , "Thin Film 
Optical Measurement System and Method with Calibrating 
Ellipsometer" . 

2) U.S. Patent 6,304,326 to Aspnes et al . , "Thin Film 
Optical Measurement System and Method with Calibrating 
Ellipsometer. " 

3) U.S. Patent 6,411,385 to Aspnes et al . , "Thin Film 
Optical Measurement System and Method with Calibrating 
Ellipsometer. " 

4) U.S. Patent 6,417,921 to Rosencwaig et al . , "Apparatus 
for Analyzing Multi-Layer Thin film Stacks on Semi- 
conductors . 11 

U.S. Patent 6,057,928 to Li et al . , "Free-Space Time- 
Domain Method for Measuring Thin Film Dielectric Properties," 
describes a non- contact method for determining the index of 
refraction or dielectric constant of a thin polymer film on a 
silicon substrate in the GHz to THz frequenacy range. 

ckerman, 
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